Discontinuing positive reinforcement has been shown to elicit fighting in hooded rats, and to be associated with a transitory increase in the vigor and rate of the previously reinforced operant. The present study shows that the tendency for response frequency to increase and the tendency to attack covary following extinction-onset. It is also shown that, as the augmented response rate decreases, the tendency to attack diminishes and that the former change precedes the latter change.
Subjects. Two male hooded rats, weighing 380 and 360 gm respectively, served as experimental Ss, and two additional male hooded rats, weighing 355 and 345 gm respectively, served as objects of attack during extinction periods.
Apparatus. A Foringer rat test chamber, equipped with a microswitch lever, a feeder, house lights, and an exhaust fan, served as the experimental apparatus. The test chamber was connected with relay-timer switching apparatus which arranged reinforcement and extinction contingencies. and recorded responses. The animals were fed Purina Fox Chow in their home cages and received 45-mg Noyes rat pellets in the experimental situation. The test chambers were Psychon. Sci.. 1966, Vol. 5 (9)
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Procedure. The rats were systematically deprived of food until their weights dropped to 80% of their free-feeding weights. They were magazine trained for two I-hr. sessions, then placed on a regular reinforcement schedule (CRF). Conditioning sessions were run until the response rate over a 15-min. session was stable. Then a foodsatiated rat was placed in the test chamber along with the trained, food-deprived animal. Conditioning was continued until the cumulative records over a I5-min. session were stable.
A standard series of sessions was run in which 50 reinforcements were followed by 5 min. of extinction, followed by another 100 reinforcements. The duration of fighting was recorded by visually observing the two animals in the test chamber and closing the leaf on a hand-operated microswitch during fighting and releasing it during non-fighting periods. This method is similar to one described by Ulrich & Azrin (1962) who recorded frequency of fighting this way. The inter-observer agreement varied from 83% to 100% of the total fighting duration per session. The number of lever-pressing responses and the total duration of fighting behavior during the period preceding the onset of extinction were recorded, and the same variables were recorded during successive minutes of the 5-min. extinction period. Thus, the rate of lever pressing and mean duration of fighting before extinction onset were calculated as control levels, and leverpressing rate and duration of fighting per minute during extinction were recorded as deviations from this base line.
Lever-preSSing reconditioning was run for 100 reinforcements after the 5-min. extinction period, when lever pressing usually returned to the base-line rate and fighting diminished to nearly 0 sec. This procedure was replicated on five successive sessions for each animal. Then five additional sessions were run on which all responses were reinforced (150 reinrorcements), followed by another series of five extinction and reacquisition sessions. The procedure during the second series of extinction sessions was identical with the first, and comprised a replication and additional measure of progressive change in extinction-induced response-rate increase and aggressive
Results and Discussion
For the first few sessions following introduction of the satiated animal, lever pressing was intermittently disrupted by social interaction between the two animals. These periods rapidly diminished, then virtually disappeared. The satiated animals tended to remain on the side of the box opposite the food hopper, while the fooddeprived animals occupied the side near the lever and hopper. During the first extinction session both of the satiated animals suffered lacerations on the back and neck. SUch obvious damage did not occur on subsequent extinctions, although vocalization and what appeared to be biting about the neck and back continued to occur. It was not possible to specify a single topography of fighting which occurred on all occasions, although sequences closely resembling those presented in Figs. 30 and 31 in Barnett (1963) were most commonly observed. 2 Figure 1 presents records of the number of lever presses per minute before the beginning of extinction and of the number of lever presses per each minute of extinction in the ten extinction sessions. In addition, the 
SUC CE SSIVE MINUTES OF EX TI NCT ION
total duration of fighting per minute is plotted concurrently, permitting direct comparisons of the temporal relations between the two behavioral measures. The magnitude of the rate increase was greatest during the first minute of extinction, diminishing overeach5-min. extinction period. This was true during both the first and second series of extinction sessions. It is also noteworthy that on the first two extinction sessions, the duration of fighting increased from nearly 0 sec. per minute prior to extinction onset, to 6-8 sec. during each of the first 2 min. of extinction. The greatest increase in lever-pressing rate occurred during the first minute of extinction, while increased fighting was greatest during the second or third minute of extinction. As with lever-pressing rate, the duration of the fighting decreased over successive extinction sessions, until it had returned nearly to the base-line duration by the fifth extinction period. During the second extinction series the absolute magnitude of both response rate-increase and duration of aggressive interaction were less than during the first series, and they returned to base line more rapidly. Thus, the previous exposure to non-reinforcement affected subsequent response to extinction.
These data indicate that not only does discontinuing positive reinforcement increase the probability of occurrence of aggressive behavior as reported by Azrin, Hutchinson, & Hake (1965) , but that there is a systematic relation between the increase in the rate of the previously reinforced response and the tendency for fighting to occur. The covariation of these two variables is apparent over successive exposures to non-reinforcement, as well as within a given session. The temporal relation between the two suggests that the previously reinforced operant has an initially higher probability of occurrence but that this is followed by an increased tendency for aggressive behavior.
